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Abstract
Background and Purpose: Ankle and foot injuries are common for all age groups, no
matter the activity level. Ankle and foot injures can include strains, sprains, andlor
fractures in any combination which can be debilitating for ambulation and functional
activities. The most common foot fracture is an avulsion of the fifth metatarsal base, also
called a Jones fracture, often associated with forced inversion of the foot. I Almost all
patients will return to their prior ambulatory state with proper care and rehabilitation
within 12-16 weeks. 2 The purpose of this scholarly project is to show the rehabilitation of
a Jones fracture in an elderly female with emphasis on a structured strengthening,
stretching and manual therapy program. Methods/Case Description: The patient was a
69 year old female presenting to physical therapy two months post left lateral ankle
sprain and fifth metatarsal avulsion fracture. The patient slipped out of her wedge type
shoes while walking down her driveway. Radiographs confirmed the avulsion fracture of
her fifth metatarsal. The physician elected not to perform surgery and prescribed an
immobilizing boot for four weeks. Findings/lnterventions: Based on her diagnosis and
examination findings, a rehabilitation program was developed to address her impairments
of range of motion (ROM) and strength deficits, swelling, pain and gait abnormalities to
progress her toward her prior level of function (PLOF). Outcomes: The patient showed
consistent improvements throughout her rehabilitation including a decrease in swelling
and pain and an increase in range of motion, strength and functional capacity.
Discussion/Conclusion: The patient was able to return to her PLOF with normal ankle
strength and ROM, no edema and no assistive device or gait deviations within 11
physical therapy visits. This case report shows that rehabilitating a severe ankle injury,
including a fracture and sprain, should include a thorough strengthening and stretching
program to allow a patient to return to their PLOF.
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Chapter I
Background and Purpose
Ankle and foot injuries are connnon for all age groups, no matter the activity
level. Ankle and foot injures can include strains, sprains, and/or fractures in any
combination which can be debilitating for ambulation and functional activities. Each
year, one in every 800 people fracture their ankle, occurring most often in young males
and older females? The most connnon foot fracture is an avulsion of the fifth metatarsal
base, also called a Jones fracture, which is often associated with forced inversion of the
foot. 1 There is a risk of non-union of the avulsed fibularis brevis tendon to the metatarsal
base which is the most connnon cause of delayed healing in a Jones fracture 4 Egol et al 5
found that patients with an average age of 42 returned to their prevous functional status
by three months at the earliest, and at the latest by one year. All ofthe patients involved
in the study returned to their full functional ambulatory status by one year. 5
Jones fractures can be treated either conservatively or with surgery. Three
randomized controlled trials and one quasi-randomized controlled trial were studied by
Donken et al 3 They found that there was insufficient evidence to support surgery over
conservative treatment following ankle fractures with long term outcomes. Conservative
treatment consisted of immobilization in a below-Imee cast for several weeks whereas
surgical intervention consisted of reduction of fractured parts followed by fixation using
screws, metal plates, tension bands, or external fixation? A similar study by Strauss et al6
found that osteoporosis was a risk factor that increases the difficulty with surgical
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management of these fractures. The poor bone quality causes an increased difficulty for
surgical components to bind with the small metatarsal area. Often times this comorbidity
leads to more conservative management due to the poor bone quality, delayed healing
and risk of non-union fractures.

6

In a Cochrane systematic review, Lin et al2 found no significant benefit having
five weeks of manual therapy treatment added to the rehabilitation of an ankle fracture
after the immobilization period. Manual therapy consisted of both Mulligan's
mobilization with movement and chiropractic mortise adjustment technique. Although
there were no adverse effects, they did find that there was a significant benefit between
groups when having a structured exercise program versus no exercise program. 2 In a
separate study by Lin et al 7 that researched evidence based treatment for ankle injuries,
there were similar results that found that the addition of stretching or manual therapy to
exercise did not enhance outcomes. They also suggested focusing on a progressive and
structured exercise program focusing on neuromuscular, proprioceptive and balance
interventions with ankle fractures after the immobilization period. 7
With an injury such as a Jones fracture or lateral ankle injury, 10 to 20 percent of
people develop chronic ankle instability (CAl). CAl can develop after a traumatic injury
to the ankle causing structural damage resulting in recurrent aulde sprains, impaired ankle
performance during functional activities, and overall decreased stability of the ankle
j oint. 8 A study by De Vries et al found significant improvement in functional stability in
treatment of CAl with focus on neuromuscular reeducation interventions emphasizing
balance and proprioception in comparison to no training, especially in the short term. 8
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This study reinforced the inclusion of neuromuscular reeducation in this patient's
program.

In a Cochrane study, Shaffer et al 9 found that ten weeks after an eight week
immobilization period, plantar-flexion torque, fatigue resistance and functional mobility
following ankle fractures were all returned to control levels with supervised physical
therapy.9 Physical therapy included moist hot packs for 15 minutes to begin the treatment
sessions. This was followed by Grade III or IV anterior and posterior mobilizations of the
tibiotalar joint in open-pack position. Passive stretching was also included for all limited
ankle motions. Ambulation retraining was used on a motorized treadmill on a level grade
and were progressed an additional two minutes and one percent grade each week. Lastly,
the resistance training consisted of resisted concentric and eccentric ankle exercises at
approximately 80 percent of the patient's one repetitionmaximum. 9
The purpose of this scholarly project is to show the rehabilitation of a Jones
fracture in an elderly female with emphasis on a structured strengthening, stretching and
manual therapy program.
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Chapter II
Case Description
The patient was a 69 year old female presenting to physical therapy two months
post left lateral ankle sprain and a fifth metatarsal avulsion fracture. The patient slipped
out of her wedge type shoes while walking down her driveway. She noted she did not
follow up with her doctor until the following week when x-rays were taken and
confirmed her diagnosis of a fifth metatarsal avulsion fracture. The physician elected not
to perform surgery and instead had her wear an immobilizing boot for four weeks. She
received very brief home physical therapy for two weeks which consisted of stretching
and gait training. She then waited two weeks, during which she was very sedentary and
decided she needed further help with her rehabilitation and referred herself to physical
therapy.
She was retired and lived with her husband at home with four stairs to get into
their home and one flight to get to the second level. She reported she wore wedge type
sandals most of the time and only occasionally wore tennis shoes because they seemed to
hurt her feet by the end of the day. She had no numbness or tingling in her feet or toes
that she had noticed. In addition to her fracture and sprain, she has a medical history that
included rheumatoid arthritis (RA), hypertension (HTN) controlled by medication,
osteoporosis, and various fractures throughout her adult life. General cardiovascular and
pulmonary information were talcen at the time of evaluation and were within normal
limits (WNL) and were not addressed in the development of her plan of care.
- 4-

Pain and Activity Limitations: Patient reported 3/10 aching pain at its best and
6/10 aching pain at its worst (0-10 scale, O=no pain, 1O=extreme pain). Her pain was
located on the lateral aspect of the foot and ankle, and was aggravated by walking on
even and uneven surfaces, stairs, and wearing closed toe shoes. She would relieve her
pain by using ice, elevating her foot and resting (laying or sitting). Patient required no
assistance for gait or transfers but was significantly limited in her activities of daily living
and functional status. She was unable to walk more than approximately ten minutes
without needing a seated rest due to pain and fatigue. Her personal goals with physical
therapy were to decrease any or all of her pain, walk without any gait deviations, and
increase her walking distance. She reported she would really like to return to the way she
was prior to her accident.
Impression and Examination Plan: The patient's history was consistent with the
referring medical diagnosis of an avulsion fracture of the fifth metatarsal. During the
examination, further tests were done to differentially diagnose her condition. The talar tilt
test was performed to ru1e out any involvement of the deltoid ligament and the anterior
drawer test was performed to rille out a tear of the anterior talofibular ligament. Other
tests were performed to determine her appropriateness for physical therapy intervention,
to measure progress, and to determine prognosis. Such tests included manual muscle
testing (MMT), range of motion (ROM), figure eight style measurement for edema, joint
mobility, balance assessment and gait analysis.
Tests and Measures: During the objective portion ofthis patient's evaluation,
she was found to have significant limitations in her passive range of motion (PROM) and
strength compared to her uninvolved ankle (See Table 1). MMT was graded on a zero to
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five scale: a grade zero muscle has no evidence of contraction by vision or palpation; a
grade one muscle has a slight contraction with no motion; a grade two is given when
there is movement through complete test range in gravity eliminated position; a grade
three muscle moves through complete test range against gravity; a grade four is given
when there is movement through complete test range against gravity and able to hold
against moderate resistance; and a grade five is given when the muscle is able to move
through complete test range against gravity and able to hold against maximum
resistance.!O Ankle PROM values were measured with a long axis goniometer with
research showing this to be valid within +1- 4 degrees.!! She was also found to have some
continued edema in her left ankle. We used the figure eight testing method to measure
ankle girth with her right ankle measuring 49.5cm and her left ankle measuring 52cm.
Research found the figure eight testing method for edema measurements has similar
sensitivity to volumetric measurements so measurements were considered significant. 12
Patient tested normal for light touch sensation bilaterally in her feet.
Right Ankle
PROM
Manual Muscle
(Uninvolved)
Test
8°
515
Dorsiflexion
42°
4/5
Plantarflexion
20°
Inversion
515
8°
Eversion
515
Left Ankle
PROM
Manual Muscle
(Involved)
Test
2°
Dorsiflexion
4/5 with pain
32°
3/5
Plantarflexion
5°
Inversion
4-15 with pain
6°
Eversion
4-15 with pain
Table 1: Ankle PROM and MMT Values at Initial Examination

Special testing that was utilized with the patient was the talar tilt test and the
anterior drawer test which were negative bilaterally. When palpating her ankle and foot,
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patient was found to have significant tenderness around the base of her fifth metatarsal.
She had limited joint mobility between her third and fifth metatarsals with crepitus
between the fourth and fifth metatarsal. Her forefoot joint mobility was good but her
subtalar and talocrural joints were limited significantly.
During the biomechanical and gait analysis portion of her evaluation, continued
limitations in her function were observed. An assistive device was never used at any
point throughout her rehabilitation. She ambulated with a forward flexed posture,
shortened step length bilaterally, a quick cadence, a decreased stance phase on the left
and a wide base of support (BOS). Her pain increased to its maximum of 6/1 0 during
ambulation. When testing her balance, she was able to stand with a narrow BOS with her
eyes open (EO) for 15 seconds with moderate sway. She was unable to do this with her
eyes closed (EC) due to loss of balance. Patient was also unable to perform a single leg
stance bilaterally without immediate loss of balance.
AssessmentlDiagnosis: As a result of the examination findings, the patient was
severely weakened in her left ankle and foot, limited in her left ankle and foot ROM and
also significantly liruited in her functional status including quality of gait and balance.
This patient's diagnosis follows the practice pattern 4G: Impaired Joint Mobility, Muscle
Performance Associated with Fracture and fits the following ICD-9 Codes: 826, 719.7.
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Chapter III
Intervention
The patient had a total of 11 sessions of physical therapy of approximately one
hour duration during this episode of care. She was initially scheduled two times per week
for 6 weeks, but complications in her schedule as well as insurance issues altered her
initial plan of care. Three weeks after her initial evaluation, the patient was able to
consistently attend physical therapy two times per week.
Based on her diagnosis and the findings from the examination and evaluation
procedure, a plan of care was developed to address the patient's needs, goals, and activity
limitations. The interventions chosen for this individual were modified to accompany the
patient's age and comorbidities with specific considerations to the patient's impairments
of pain, decreased ankle and foot ROM and strength, gait deficits and deviations, balance
deficits, and overall limited functional status. The patient plan of care emphasized
therapeutic exercise, neuromuscular reeducation, and therapeutic activities with gait
training incorporated into all activities. Manual therapy such as joint mobilizations, soft
tissue mobilization and stretching were used at each session along with cold or hot pack
modalities as needed.
Lin et al 7 reviewed recent systematic reviews and randomized controlled trials
and found that after the immobilization period following an ankle fracture, treatment
should be focused on a progressive exercise program. 7 Strauss et al 6 also found that with
ankle fractures in the elderly population with comorbidities, such as osteoporosis, a
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conservative treatment approach is more appropriate due to the risk of delayed
ossification and non-union of the avulsed tendon with a surgical approach. 6
Therapeutic Exercise: Therapeutic exercise consisted of strength ad ROM
exercises for the ankle and lower extremity as well as incorporating the core musculature
to improve the patient's strength, ROM, balance and mobility deficits found upon
evaluation. There were many therapeutic exercises appropriate for the deficits she
presented with. A stationary reclined bike (NuStep) was used to warm up her lower
extremities and ankle j oint for approximately ten minutes at the beginning of every
session. She utilized a wobble board in a seated and standing position to facilitate
controlled dorsiflexion, plantarflexion, inversion and eversion and to increase the ROM
as well as strength of her ankle joint. For the first week these were done in seated position
for approximately five to eight minutes. These same motions were then progressed to
standing with upper extremity support, and for the final 3 visits these were done with no
upper extremity support. These motions on the wobble board were performed
eccentrically and concentrically in all planes of motion for approximately five minutes
each session.
An eccentric calf exercise on a half-foam roll was performed in which the patient
would push up on her toes and then slowly come down to touch her heels to the ground.
This specific exercise was performed for three sets of ten repetitions. This was progressed
from going up on both legs and coming down on both legs, to coming down on just the
involved leg. She then moved toward a single leg concentric and eccentric heel raise.
These exercises were all done on a half foam roll and progressed from upper extremity
support on a bar to stand-by assistance by the eighth visit.
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A lateral walking exercise with progressive theraband resistance, starting with
yellow, around her ankles was added. The patient would side step laterally for 50 feet,
rest briefly, and repeat the other direction for one repetition. This was done for three
repetitions during each session. She progressed to using a red theraband toward her last
few visits which is the next increasing level of theraband resistance. This exercise
strengthens the dynamic musculature of the ankles in a frontal plane to improve balance
and strength as well as improving core and hip strength.
Neuromuscular Re-education: Neuromuscular re-education consisted of dynamic
balance training in standing using uneven surfaces such as foam and a BOSU ball. These
activities were done for 10-15 minutes at each session. The patient started with step-ups
onto a four inch piece of finn foam, leading with her involved ankle with stand by
assistance. She was able to be progressed after four weeks to step ups onto a flat bottom
BOSU ball with contact guard assistance (CGA). This was performed bilaterally for
three sets often repetitions on each leg.
To further her balance training, a balance exercise was incorporated that had the
patient standing on a piece of foam with a narrow base of support for 30 seconds at a
time. This was done five times with a short rest break between repetitions. She was able
to progress to standing on a flat bottom BOSU ball after four weeks for 15 seconds each
repetition with CGA which she tolerated well.
Therapeutic Activities: Therapeutic activities consisted of improving functional
skills with direct contact with a Physical Therapist (PT) or Student Physical Therapist
(SPT). These consisted of squatting, reaching/lunging, and ambulatory activities for 1520 minutes at each session. An obstacle course was utilized as her balance and strength
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improved during weeks five and six. This consisted of stepping over six and eight inch
hurdles, tandem walking on a halffoam roll, stepping up and down from a flat bottom
BOSU ball, and walking five to 10 feet on unsteady foam surfaces. This activity was
always done with eGA and was designed to improve the quality of her gait as well as
dynamically train the patient for adverse walking conditions. This activity took ten
minutes to perform four times with seated rest breaks between repetitions.
Squatting activities included mini-squats and practicing lifting objects off of the
ground with proper body mechanics to prevent future injury. During squatting activities,
eGA was used as well as frequent verbal and tactile cueing to maintain a flat back, keep
hips and knees back, and for facilitation of gluteal musculature upon standing. These
were done for three sets of ten repetitions each session, and periodically throughout the
session for one repetition to show motor learning. When the patient was supine, we
incorporated proprioceptive neuromuscular facilitation (PNF) patterns with resistance to
improve the strength and stability of her foot and ankle. This was done for three sets of
five repetitions with verbal and tactile cuing as needed. This once again started with a
yellow theraband and progressed to red theraband for the last four physical therapy
treatments.
Manual Therapy: Manual therapy consisted of passive stretching of all planes of
the ankle, joint mobilizations, massage and soft tissue mobilizations. This was utilized at
the end of every session for approximately 15 minutes. Passive stretches were done by
the PT at end ranges and held for 30-45 seconds and repeated four times to help increase
the limited motion at the ankle. 12 Due to her poor joint mobility in her talocrural and
subtalar joints, which also limited her ROM, anterior/posterior Grade III joint
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mobilizations were used at the talocrural joint and medial/lateral Grade III joint
mobilizations were used at the subtalar joint. Soft tissue mobilization and massage were
utilized over her ankle, foot and calf region to promote tissue extensibility, nutrient flow
and decrease pain.
Modalities: Occasionally modalities were used during this patient's episode of
care. During the first four visits, a cold pack was applied at the end of each session to
help decrease the swelling around her ankle and foot. There were four times throughout
the remainder of her episode of care in which a hot pack was utilized prior to performing
manual therapy. This was done for the four morning appointments in which she had not
had an adequate amount oftime to stretch and warm up her ankle joint.
The patient's home exercise program was given on the second visit and consisted
of stretching and strengthening exercises. Heel and toe raises were to be done two times
per day for three sets of ten repetitions at the counter for safety. She was also given mini
squats for three sets of ten to perfonn once per day at the counter. For stretching, she was
given a dorsiflexion and plantarflexion stretch to be done for three sets of30 second
holds, three times per day. The plantarflexion stretch was done at the counter in a lunge
position in which the heel of the back leg would be lowered to the ground for an
increased stretch. The dorsiflexion stretch was done in a similar manner except the rear
foot was plantarflexed so the dorsum of the foot was on the ground. Forced knee
extension would apply an increased stretch as needed. The patient fully demonstrated
comprehension of her exercise program prior to being sent home to perform it.
The patient presented to each physical therapy session motivated and eager to
continue her improvements. All physical therapy interventions and treatments were
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tolerated well with no verbal complaints or concerns from the patient. The patient was
devoted to her home program and dedicated to improve her progress by completing each
exercise as well as improving her overall functional status.
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Chapter IV
Outcomes
This patient had 11 visits of physical therapy during this episode of care. Due to
complications in her schedule, she was unable to make it to physical therapy for three
weeks after her initial evaluation. She was able to schedule more consistently after that
period of time. The patient did not start to make significant improvements with her ankle
until her fifth visit where she began to walk with a longer stance phase on her involved
side, improved upright posture, and normalize her cadence. The patient responded to
therapy well and was always eager to progress with her exercises and continue to
improve her overall function. Her ankle strength and ROM improved considerably over
the course of her therapy. See Table 2 for discharge strength and ROM values for her
involved left ankle in comparison to her initial examination.
Left (Involved)
MMT Examination MMT Discharge
515 pain-free
Dorsiflexion
4/5 with pain
4/5
Plantarflexion
3/5
Inversion
4-/5 with pain
515 pain-free
4-/5 with pain
515 pain-free
Eversion
PROM Evaluation PROM Discharge
Left (Involved)
2°
12°
Dorsiflexion
32°
36°
Plantarflexion
5°
22°
Inversion
6°
Eversion
.. 10°
Table 2: Ankle Left PROM and MMT Values at ImtJaI ExammatlOn and
Discharge
By her ninth visit, the patient reported minimal pain overall in her ankle. At the
time of her discharge, her ankle and foot swelling went from 52cm to 50cm using the
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figure eight testing method on her involved ankle which was within one-half centimeter
of the uninvolved ankle. The patient reported no limitations in her function at the time of
her discharge from physical therapy. She was able to walk as far as she wanted to without
a rest and she was able to ascend/descend stairs without any issues. She had no gait
deviations in comparison to her initial examination. She had equal stance phase
bilaterally, normalized cadence, upright posture and a considerably narrower BOS. The
patient reported at the time of discharge that she met her goal with physical therapy in
that she had returned to her prior level of function.
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Chapter V
Discussion
Ankle and foot fractures and sprains are common throughout the lifespan. A Jones
fracture is a fracture involving an avulsion of the fifth metatarsal usually associated with
forced inversion of the foot.! Almost all patients will return to their prior ambulatory state
with proper care and rehabilitation. 5 Adding in comorbidities such as osteoporosis puts an
individual at a much higher risk to have a fracture in conjunction with a sprain, as well as
impede their recovery process. 6 This patient was diligent in her exercise routine and
strengthening program and motivated to return to her prior level of function.
Rehabilitation following this type of injury may result in surgery and/or a strenuous
strengthening and stretching routine with physical therapy.
The examination techniques performed included range of motion, manual muscle
testing, gait analysis, balance testing, and joint mobility. This identified the patient's
specific limitations and also identified where the rehabilitation program should be
focused. Her limited range of motion and lack of joint mobility resulted in an emphasis
on manual therapy to return normal joint function. With her gait deviations and balance
deficits, neuromuscular reeducation and therapeutic exercise were included to improve
her ability to better control her body during ambulation and have greater confidence in
her daily activities. The significant limitation in ankle strength led to a thorough exercise
routine that, in turn, helped improve overall function.
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Rehabilitation focused on consistent therapeutic exercise and activities,
neuromuscular re-education, manual therapy, as well as a basic home program. Further
research is needed to investigate a similar rehabilitation program of a Jones fracture with
the exception of manual therapy to find if this would impede the quality or time of the
recovery3,? Further research could cross examine different manual therapy techniques as
well as exercise programs to find the best rehabilitation strategy for this type of injury.
This case report is potentially limited due to having only a single participant.
Although this case report's results are clear that following an evidence based
rehabilitation program can result in improved recovery time and quality results, every
patient can respond differently to such physical therapy treatments. This case report
shows that a patient with a diagnosis of a Jones fracture in combination with an ankle
sprain can return to their prior level of functioning with a physical therapy routine
emphasizing strength, range of motion, and pain control.

Reflective Practice
During the episode of care with this patient, there were areas that could
have been addressed differently. During the history portion of her examination, there
were more questions that could have been asked. Addressing medications with a patient
of this age group is important due to the increasing number and the adverse effects the
medications can have on a patient during exercise. Home life was not addressed at the
time of evaluation, but was discussed in conversation in following visits. This is
important to address at the time of evaluation in case the patient is having difficulties
climbing stairs, getting in or out of bed, or other functional problems that need to be
addressed at the time of evaluation.
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The standard orthopedic examination procedure chosen to evaluate this patient
addressed all of her limitations. With such a thorough testing procedure, it made it easy to
see areas where she would need further assistance and also areas that she was doing well
in. In reflection, this examination procedure gave a quality, comprehensive look at the
patient's current level of function.
With current evidence showing no significant benefit to adding a manual therapy
component to this type of injury, my plan of care with a similar patient in the future may
be different. Her exercises addressed her limitations and she was also verbally satisfied
with her therapy visits so other than further investigation on manual therapy, the plan of
care for this type of patient would not be altered.
One area that could be addressed with this type of patient in the future would be
further research on the type of exercises to be performed and the frequency, intensity,
time and duration used. The exercises were performed at low repetitions and the patient
was given a long rest between sets to allow optimal strength gains. Finding research to
support this or other exercise strategies would be very beneficial for this type of patient.
As previously discussed, further research is needed to find evidence to support the use of
manual therapy during the plan of care for this patient population.

- 18-

References
1. Nagar, M. (2014). Utility of follow-up radiographs in conservatively managed
acute fifth metatarsal fractures. The International Journal of Clinical Foot
Science.
2. Lin, C.-W. (20 I 0). Evidence-based treatment for ankle injuries: a clinical
perspective. Journal ofManual and Manipulative Therapy.
3. Donken, C. (2012). Surgical versus conservative interventions for treating ankle
fractures in adults. The Cochrane Library.
4. Ramponi, D. (2013). Proximal fifth metatarsal fractures. Advanced Emergency
Nursing Journal.
5. Egol, K. (2007). Avulsion Fractures of Fifth Metatarsal Bas: A Prospective Study.
American Orthopedic Foot and Ankle International Society.
6. Strauss, E. (2007). The management of ankle fractures in the elderly.
International Journal of the Care of the Injured.
7. Lin, C.-W. C. (2011). Rehabilitation for Ankle Fractures In Adults. The
Conchrane Library.
8. De Vries, J. (2011). Interventions for treating chronic ankle instability. The
Cochrane Library.
9. Shaffer, M. (2000). Effects of immobilization on plantar-flexion torque, fatigue
resistance, and functional ability following an ankle fracture. The Cochrane
Central Register of Controlled Trials.
10. Reese N. Muscle and Sensory Testing: Third Edition. St. Louis, Missouri:
Elsevier Saunders. 2012.
11. Menadue, C. (2006). Reliability oftwo goniometric methods of measuring active
inversion and eversion range of motion at the ankle. BMC Musculoskeletal
Disorders.
12. Peterson, E. (1999). Reliability of water volumetric and the figure of eight method
on subjects with ankle joint swelling. The Journal of Orthopedic and Sports
Physical Therapy.

13. Guide to Physical Therapist Practice (2 nd ed). Alexandria, Va.: American
Physical Therapy Association. 20003.
- 19-

14. CW, L., & Moseley, A. (2009). Effects of rehabilitation after ankle fracture: a
Cochrane systematic review. European Journal ofPhysical and Rehabilitation
Medicine.
15. Radford, J. (2006). Does stretching increase ankle dorsiflexion range of motion: a
systematic review. British Journal ofSports Medicine.
16. Herman, T. (2011). Properties of the 'timed up and go' test: more than meets the
eye. Journal of Gerontology.
17. MF, C. (1995). Fractures of the fifth metatarsal. Analysis of a fracture registry.
Clinical Orthopedics and Related Research.
18. Rammelt, S. (2004). Metatarsal Fractures. International Journal of the Care of the
Injured.
19. Roche, A. (2013). Treatment and return to sport following a Jones fracture of the
fifth metatarsal: a systematic review. Knee Surgery, Sports Traumatology,
Arthroscopy.
20. Webster, K. (2010). Functional rehabilitation interventions for chronic ankle
instability: a systematic review. Journal ofSport Rehabilitation.
21. Wiener, B. (1997). Treatment of fractures of the fifth metatarsal: a prospective
study. American Orthopaedic Foot and Ankle Society .
22. Zwister, E. (2010). Fractures of the fifth metatarsal; diagnosis and treatment.
International Journal ofInjury.

- 20-

